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(54) SLAB TYPE SOLID STATE LASER DEVICE 
(57)Abstract: 

PURPOSE: To extract an output laser flux having a small 
sectional ratio of vertical and lateral sides which may be focused 
to a small spot by extracting an oscillation laser beam flux 
having a rectangular sectional view after converting such beam 
flux into that having a small sectional ratio by providing a 
sectional -view converting means within a laser resonant system. 

CONSTITUTION: A laser resonant system is composed of a 
laser medium 10, a total reflection mirror and a partial reflection 
mirror 30. A pair of a cylindrical convex lens 41 and a cylindrical 
concave lens 42 are comprised as a sectional -view converting 
means 40 in this laser resonant system with an interval between 
the focal distances f1 f f2 of these lenses. The oscillation laser 
beam flux B passing the laser medium 10 is converted to a laser 
beam flux Be reducing the width w of the sectional shape S 
while keeping the parallelism and an output laser beam flux Bo 
having a small sectional ratio is extracted from the partial 
reflection mirror 30. Thereby, an output laser beam flux of the 
sectional shape having small sectional ratio can be extracted 
from a slab type solid state laser device so that the light beam 
can be condensed to a high intensity small spot. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 




a9>B*o*iMr (jp) (12) £t B9 ^ trF ^ £x < A > (iim«pa«»M» 

#|g¥4-259275 

(43)^HB ¥f£4$Kl992)9/114H 

(51)Int.a.» SS&Jffi^ JTrtM*^- F I tttRaSfflBf 

HOIS 3/08 

3/081 7630 - 4M 

7630-4M HO 1 S 3/ 08 Z 



C21)UM»* 


#(£¥3 - 20228 


<71)ttJ«A 


000005234 










(22)ttiSKB 


¥f£3*£(1991) 2JU4B 




#3£jii&jii**m;iitSKBasntrH i # i * 








mm «si 








tmJIIKUUMnilttBBSaSrB 1 $ 1 # 














(72)«gg^ 










»»il»UimmJWKE5a8rB 














<72>»9W 


SB 








»»lIMUil«m/ll«KB2Z8fB 














(74) Kg A 





(54) nno«M x^rjg§g«cu-if^B 



(57) 

s# u— tf s s a> e u— ymi* car* u-tf 
ai* u— tf o tar. 

JBSr® OfB® U-lf 3Wft/hWflSJt O jWCJBtft LfcJb 
"rttOBBU tf#M3&rtlC*|Sn£#¥g:£ 

a»*-c«fis ttfc u— tf 3tm*3t o tar. 



20 10 *lfcu-/JtX 30 

U_ V B „ Be l t*u-T" 



—383— 




'HMlFtt#<0«B] 

0 U *> \Z U C £ £4Sft <ht 5 * 7 ^» @fc U 
— tfBB. 

[M#*2] »#Hl.K:E««>BBfcSHT. 

Kisa*^iaA«jsfitjft€*wr * <t -5 ce&s nfcdbfcct: 
tfisfc •> y > k y tt ;u u >xa> e * c £ tr z 

ft B X £ U T ^ U X A £JB c <£: f * 

X7^s^!/- tfBB. 

U***4] (B¥^^»rM$t>OX9^coH*^- 
t ££ir U-tf tc U-if ttJt«>S»«ffia« J: 

ffiB*aaS«*WK*WR*EttU gB#E*U7 
-£& It U-lf «tH^SJKEK®^tt«J: 0 *>»Blt©/b 

. c £: t r * x 7 ?mm # u-tf sb. 

[3***5] »**4fcE*W>BBK:*iHT, 

£#a* -s x 7 ?mm& v— tf sb. 

[»**6] »#R4fc:E*W>BfiK:*n-C, 
7»B#u-ifBB. 

[1***7] aV&aaaBSfco^^aaBflsU- 

ifa*©-#©*B«rciHfc-2rfl>£»lt3?-*. & 

3r4>BBBfC U-tf«H«)JE»Kii»*J: 0 »BJ«<* 

«ft«ffi»«o»au-if3e«*K»"rsci-c^->y 

> K 'J * J^IB*©±filt5 5-* nKB L. - 
2f©££*U 5-fc*oTE»3ftfc«au-tftWM> 
— B€ tf ttX0ffi2F4>ffifflH* £ U-+f &K<D*SJg 

t l r 8t o m r * 3 tz u & z t * £ r * x 5 r» a 

»U— !f SB. 
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v^t^t), t< tf»aicaoT^*. 
j:<-4as'nrv^«ci:'Ctt*«3a«, £rF****x5 7a 
a#i/-ifaB<o«j«©«a*a 8 ftMBL-cflMicift 

[0 0 0 3 ] 0 8C[^El(a) (C^Scoi®^ |3B 

(b) cOT^nfft^snt^s. X57»roi/-if 
J0 aaiOttftB(a) a>£3K:(2;tr*«a:RIB<b) <o«k^tci? 

£i2iiOTncjMg*n-cn*. 08(b) \z7fi?*i\zft 

^n, ^ntz«fco%^-r-5u-if5tLttcn6coffi®i3 

1 14 tc J: o T±Ett S n^d« 6 U— tf B H lOrt * Wf 

4r*caffr*. a«<o*^k:aaiii:i2«n-en# 

Kd U T±Slt 5 5 -20 1 ffi#£3t 5 7 -30 n 

Tu-if«*io*fcfefcu-iffta***rtu 

-IfttllOfcMl ttHStft^MMrtCttttS 

n. *©rtac«fcstifc?fr^ia#ftafl6s-*«ca:c 

U-if«HlO&£Cffi®13<i:14^^^^tC^ai'r 

[0004] 3ft»*»4x5raa#u— tfaa-c&u— tf 
as 10 ^ © as^^ tz i -5 a u > X3»« « 
u-if3ttLL*«u-ifaKxort*^^-tf^«K:affrsfc 
* c cos&^ $ nrisfg u-if b <d$l$c& 

sot, u-ifaaiooaaitw/t r^^^ie^ 

[0 0 0 5] 

[aajft«»*uj:3i:-r*aai ±ao*5icx^^a 
Bfleu— tfsstt^u— tfas*j&n««aja*"ci»sns 

ttS^-S^ 08(b) fc:^rJ:-5tC-ea3m^U— tf^£ 

u— tfjaxtc^-r^sstctti* u— tf5tmBo$u>x^ 
-*faj*©*3Dcf4a*aa*«w*6ja:^raa*«**. 

[0 0 0 6] Z<Dtii6. is*) >H»J*^U>X^»5 7 
-^(05t^«^RI- 0 tti^J U— «%3RBo©WfaSoO>« 

Ctt>FTttT?««3i«. — «SCl/— !f*3lC«>affiOBwi: 
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<&#3£-C*ilOmrad ^TL/^^Tl/>Xl:<toM 
^^^sO±^^)fc<7iO. £ftS££*S5<fc5JC3J 
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u-tf as* s a B&afchfcWBatt-ciaa u-tfaae 
£aoai?-c:<t:ic&*. 

[0 0 0 8] 

9-fc«5«*u*-£**tfU-ifft«*i*iic. aa 
¥tt&ttBX&¥lRe&*i&*. ^2%^tc<fcnti. u 

S2tt**raE9t¥gfc£ffiS:Lfc±-C, ^rtx<z>ft®\z 

' o tat c <h tc<t o iifix s ns . 

[0 0 0 9] ftfc, ±32<05S 1 R9ITtt#«9fcB?5Se 
fc^Mflfci/ y > H «J rt;u u>Xfl>*t*aaa©7 'J X 

[0 0 10] *ftfl)»3»«fi. fi^FffiiBWa 

tt^©aaaiCl/-tf«Hoa»«B»tt*0 

^t?->u >h 'j #;uftte^<B^Eit5 ^-£-e-n-enffi 

^> r Sat 2 n*:33*g !f 3££tO-8S£ U— !f ttR«>» 

aroaaa* 6 u-if&K<0ffijB»rB^tt<fc o aaao 
*ft»rB^#ioaj;*j u-- tf «t tra o hj-t C tic J: 

[ooii] ft&, co»3aa"cttUj^ji/-if3W* 
u-«fa*©a#©*BB*8ttaicaDffir©jOT* 

T&*A*. «*!C*oTtt«#MfS*-«hLTao 
iiiT<t5tcLTfc<fcH. &%<Z>±&mZ7-<D-* 
-f Xft/h S < KJTT -5 C £: (C± 0 2 Bcofflrt tf 
fcWtfcaOfflTCtanrttT**. 

[0012] e;±<o»i^6SS3£"c<o^rn(o^^ic 
*s h v aa tt t ti u— tf ^3g^ aaa«oa w tm 
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HMH aaa^sicasau-twfcscoaaaaa**© 
aajtfi^tt^scAoa/bUfcaj-ctttr-AttAto 
ftd«at*UTwajKx#v M=*3fc«J:T=Ffijicfcs 
co-c, aiaw-c'ttu— tf«a»rt-cwaitA«*ja:aa 

U— »f3Mt*aBH;A f ^tt^*lca»L. 

3»a-cttwaH:*^feaa»««)u— tf^tacwa-cu 
a o hilt. w.*>\zu>xmz£o&*&K>\s-if-m 

SWoi:i«o^^7 Mc&#-CSS<fc3*cLfct>co-c 
[0 0 14] 

Mam Bfi#aLaaft«s*aa«)*Ba*a 
^t5. a i tB2io«a iaa. B3-*-bs*<32b 
sb. B6tB7*«»3aao*aa«)««*ir»rnfe± 
aatc<fc^x-en-e : n^-r ! €)COT, fficsja^Lfcasi: 
HUB^icRUff^wsnT^o* v^m«>*aa-c 
a? t) 0 8(b) *c5Kf<fca(cu— »f3ttLLa«x?7au— *a 

auii2f*ttatc»fiK*nr^atiOi:r*. 

[0 0 1 5] BlC^Tai «a«>»l U 

* tf*«*icaBatt^a4oa: urfiift s^u > ku 
*;n/> X4i <h caft -> 'J > H u * -rtf u >X42o>jtt & • Pi 

#S>fc.£ffi«* a t f 2 1 LTMS^t 5 «fc 5 IC t 1- 

f2«o«arass«*aTra*atr-ca:icj:0, u— tm 

att^hftuj^ u— »f *»ot u-ca 0 air, 
[0016] cosBiwTH u— tfamo^asa 

S !/ — tf 5t * B jM ± S ^ 5 5 - 2 0 fC * <0 S £ £ S 

ss#sit5 7-3otct;t£&i'— tf5tmBctcsa$n 

/t^tC^fc-5^B8tSft5^:^r. U-1f3tLLaW 

5 5-2ot3onn«>i^— tf*a*rtTafian**t«:A/ 

^S!t?6r. COCOM«tti:«4B0l/- tf*«3fi 
rt^ 2 a U — If Tt^Bc « "6 ^5 A//h $ ft tf- AfitA^ 0 ^ 

[0017] £fc£<BBi<B#i3sag#mi, aau- 
tf b <nmmm#. s a>«wa>aaxa^B4oic J: $a 
/jN^ti^a tc t>&* <t 5 ic-e<7> 1 *f © •> 'J > K u *;u u 
>X4it42^^sssso«:/2/fHc<tommtcas-e^ 

caftfiBftfeoo-c^Wftaa^'*"* 0. cnici 
50 ^entift^^, aa^ttttw*e^»a^^aasett^ 
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»40©#»£fei*caa#as*^icaa5»W*^tt 

cooi8]®2 izm-rm i f&vKom 2 *aw-ett. m 

ffiSE«^R40£W*. WTHskO) J: ^ tc 2 {§3<0:/'J XA43£ 
44£a*£-fcttT«fiST* C i: tc«fc 0 ±ifiCE> AifiRS^ 
«£Lfcuj;ifcT*. *7'JX/>43i:44K:J:SU— tf 

5 tt 2 floyj XA C£ C J: 0 

WflSn*. U— tf&KlO<tgS#K3t5 7-30<7)?fc 

7UXAa)BtfffifcMf«K¥ffitt±tf#T*3©T, c 
©a»«Ttt3fc¥ttfciRaK: J:* lf*LLO«5fett» 

co o i 9] z<nm2nmmz&^Tt>. »»u-if3tt 
— tf # mB o t l r a a u s n 5 . 

[0 0 2 03 B3lca2aao*l*aa€;F'r. 

-If BL£ U— tf &H10 <fc 0 aaa wwcaas a? 

^'JXA^IK MRU— tf**BflO«ftU— tfttXlO 

s^yyxAsn&iisu* t>^-^o^nii2c^rsjLr 

a 5 -21 <h 5 v - 31 £ £ES U T U— tf 
10£ <b t>tZ U-lf *fi»fc«l«S-ttS. 
CO 0 2 1] £S 5 tC, ±JMt3^-2rrS 

fc&CiEA 7*'J XA511C J: 0 KM £*IT tf & 
Rl00)T¥»*«fiUr«»Klt5 7-22fcXI*U -e 
tic J: 0 KSt 5 nfc&tta*<Z>&S$£& o 5 ? - 

211C$S*. ftr>T, %Sl/- tf3fc*B*«U— 

cns^s 7-2i<i:22WT^ts^n. -en&rau^stt 
t> ^Mi s^-cQt 0 air C & -5 . 

CO 0 2 2] fcfc, C©»ia*WTtt±K#5*-21 
tf&HlOattOfgw^fcfcfOT LT«ai/— tf#*B* 
CO 0 2 3] H4C0|l2moai2»mTli. +IBIfi 

L T U— tf £*fi£T* 5 5 - 21 £ 
«W!a>/hSft2a©±gat5?-52*U— tf&Hioo 

aan 4:12a* tea o$nt. fr-D±&x$3-2i£&fr 
K#zL7-iz£\s— tf&siostfrur^n^njtiaiT* 50 




co o 2 4] c^a2isaaTfcu-tf#a*rt©aa 

<toi:c <o#s a tf #m B \Z±frtti 5 5 - 21TEI* S 

2nru-if«Kioo**atti£*#acaofcaic£ 

-If iSH10OjL¥#£iai§ L,fc&fC&#£ft * 9-31K: 
STig^. *3ck^-ec03S2!gS5*i4yoT>-lf^M^rt 

^-3i«^LTj:oaai/— !f«KBi:rai;a«)affia 
[0 0 2 5] caa2*aa£&tt**fflE4t¥Raa 

/h5 ^-52«™-CJ:^*». ±K#5 7-21$?<i:l3I8tC 

a*»ttiafflc»jaeT«a)A«firwc»«, sfc, ^<03as2 
a fz«A*ft*t*o*«u— tf j*Hio«)a±**«-3a*ja 

[0 0 2 6] H5e^T»3«gWtt*|SIE*f^R52C 

ct>a>* <t 3 tcisa l — -tf ytMB ttu— y-* jatHioco 3 # 

CO 0 2 7].a±a^6#3^*J:5K:, c<o^3^^T(i 
«au-1f5iWB**|BIg»^SS1^52K:J:OS»S* 

r u - tf a a iof*i tc ©aawawawiai tzi®^T 6 
■fr^a^aas-fr-sciKi^o* traauwaa 

tf^BotU-caOffl-rc^T**. J:0iE?£tc 
U-if3feB*U-1faHl0rt**MaBt^R*«^<JXA 

<73«-&«n + 1®. 5 5-co«^-ti2n+ lE-en-en® 

«S« tfttEHlOOn + 1 1 <*)«gT&iiS-t*-T 
m^U— !fJt«Boi:UTaDaiTCi:*tT**. C<Oti3 

^u-if^mBottt>^^A/U— tfaa»rtoaau- j tf 

3«CB4:PIDm^-Att^OAfirr*. 
[0 0 2 8] B6IC»3MOffl«fi«$t. C«3 

»3MT«i/- j tf*a *w«s*a*c«fijg*n 

u— tf aaiooaaaa J: o aau: $ ^©fs^tt 
tt«^r©^sttS7-32**n-?nEttor. u— tf« 

^S^^«B£-r^. ^fc. C©5F3c«*a*fr€«fcT 
£ 3 0 6 OttWttt-»04K»S 7-22^ffi^^@ 
Rl^ffl^r«±S«tS^-32©a**ffiR2)»« Rl/R2*2t?)Bg 
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»*afcT«k3i::i&jesn, &-om -22 t32t 

l-R2)/2 «>ttaiBJR£raTTEBSftS. fc^3/u. C 

ncas resits 5-22^320***3 tffisraw 

C tt=F£je#B*ft J: 5 ics* fcWSA^Ite -c 

co 02 9] co^awwart-caasnsaau- 

snajtJK-cft-sr, *o-a. H<owctt4*#K:ffiis 
r*a»3fc*Bpa*a#o4E»s5-32ic#*sn-c, 
^ntc«fco±£#5 7-22o±®icfittTKit£n* - 

Jj<0±5Lm 5 7 - (C <fc 0 Kit $ n* KJS U-tf 3W B O 
»*«>«5h co*mi*5*a<u-tf&moo&:£oiii 

ffil2«3ft»6fflyjU-1f3©l5BoiLTflStOia*na. Sco 
T. COS 13£St«TttU— tf«StRlOO*»©« »/20 

±KBt5 7-320*£$0®&fc^Uf«-OEfi&ao 
SSSHStC J: 0 BB U-tf 3t«B U 

[0 0 3 03 *43, coseoisasercte, »au— tf 
22a)ttB*J;tftt^ra>±S»s 5-32offi®ov*rnt;: 

5 5-22£32*^tCfc#fc§g£TEBTSOatS£ O 
Sfe, fS3f39|-Cfc<&^0±£ltS5-320TWO 

a32*«*cadETaoa«*i^.'s*ictt. tB^u 
co 03 13 H7(c^-r*3«wa5»2*jai«-ctt. ta 

*U-1fjt3lEBo3*«2iH»f*>6TOK:«tDffiSna. CO 

fca, u— tfj«Hioo-^o^®uic^trsjUT-^o^ 

K»S5-22A«ElttSn50J4ia6i:IB|i;-C**jft«. tt 

^03affii2ic»iairsiB^a5±JE»s5-32©*K:i4im 
«to c©«-cau— ifamocao^oti 

<osffl^tcn^ii2o^c^i6iT^<J:5 tcEa 

T-5. P£EBf3 5-22fc32©BWgtt«2HIHKa 

Sfc, CO^3S0»JT(iM±S*r5 5-22>32 
t4U-1fJ«HlOO=t I ^£ii'5U-if^LL^(a^O<fc^ 

*n£0&a!csftc3&sj:5icSB£*ft<aBB3 

CO 0 3 23 ±©J;Se^#43J:tfflb*©±EBt5 5- 
22*3^CX32^Ea$nfc«^, tf&JKBttU- 

if &H io o * cm u r »»w tcsga $ n 

5 5-22O±*^t3<fc0S#t$nT-eo-^«te^O± 

si»5 5-32oji*^c^A6nT, ^ni3<to-^o 

±E#5 7-220±*a>0£#Cftl*TEIt£n, ±* 

»<oaau-if*3KBoa*a*«J:«<offi^u-tf3fe3Pc 

SCBtTaO)ai*U-1f3MCBolC-3(r*Tt>B«"C*S. 
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ai^j t — - •fj^WottRuwa^tt'caomsn, fa^o 
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o2aoai*u— !f>wcBo3&«afewicaoajsn*. 

SiHCto***^!;:, Pi±S:St5 5-22<i:320Sa$U 

— tfaHioc*tU"COT^ttfBoTaK: : 5'6-&st±fflo 
fflau-tf5fc*Bo©«a>#an r «<fcDfe**<fc** 

coa2na«-ctt2^K:a^*»fffia«aD2ao 
io Ba*u—tf3^3icBo*aomrci:^Frffi'c*a, sec 
cns2aoia*u— »f*3RBoa)affi»«3*«rai:« 
u— tfaaioo«k:*fr*«*«)±s»s5- 

CO 0 3 43 K±tt9ILfca3agiTtt. u— tf#a* 

05? 1 * a 2 »wfc*tt5*c*#a*fr***»£# 
aa ft «c * * fc*tt-c#atf &-cfsa a n * aa u— »f *e 
^BOif-Att^o^tc^tt^^o-c, natca^fcf 

co 03 sj fcfc, ^i^ss3^«0^rn 

r, cn stcjse-rs^fcfc v^l $nfc*g^T# 
awoasrtTffl»c«sft-r*ci:A«T**. 

[0 0 3 6] 

tru-if*aartic, aiasrctt. aau— tfjwc© 
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aa^asa*&** a2«9rctt» u— ifaaoaa 
aasgfcj: 0 /i^aattcowaattoaau-if^scs 

£lt IT U— if WC^O*§0Br® Ofc^&S^lSnc 

j® # cr s * fctta «a a a * « rasw^a* £*a* 

1f3ta*aoaiTCi:ICJ:D, ^fcS 3 ^^TttiB^S 

jg£rSos# u— i/aao— ^roaaaciatt— ^o± 
£#a5-£. tt^rwaaracu-ifaHoaaaffia 

^ «flwo*>y >HU*ju«ttt*o±SBt5 5— s^en 

- (c«k o -sat $ nfc^a u-if Mato>— a* u— tf aa 

Oft&^O^g® 3 tti^ U— tf Mta <t LTfc 0 aj^C <£: (C 

[00373 (a) aiaw-cttu-if*aart-caau 
-if3tt3S[*'haatt©*aicaaLa2**fctxa3»a 
rtiu— »f*a*rt-c/hftaffi«:«)u— tf3iea*aas 
^ urno«-&t>/h/5:Bf@itoaj^u— tfawsa^ 
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